PRE F ACE
In this paper Mr Court develops a new method for measuring demand relationships subject to the restrictions which can be derived from the-theory of consumer behaviour. These methods are then applied, largely by way of example, in an analysis and projection of New Zealand retail consumption data.
The methods were developed for use in the Research Unit's work on demand analysis and projection of New Zealand exports in overseas markets;
and also in connection with the long run interindustry projection model which the Unit is developing and in which of course New Zealand consumer demand projections are of salient importance. This paper is the first in a new series of Technical Papers to be released by the Research Unit.
As compared with the general publications which are prepared for a very wide distribution, the Technical Papers will be confined to a limited professional audience because of their specialised or technical nature, or again because they represent provisional and tentative results of work in progress.
Comment and criticism is therefore invited and welcomed.
Lincoln College, October 1966.
Be P. Philpott.
INTRODUCTION
The increasing emphasis on economic planning in recent years has made it important that planners and policy-makers should know, or at least have some idea of, the likely future courses of leading economic variables. This paper is a study of retail trading in New Zealand and its object is to explain, and produce projections of, domestic consumption of certain commodity groups at the retail level, and also for all groups as a whole.
The individual commodity groups, chosen on grounds of general interest, data availability and computational feasibility, are called At the outset it is well to distinguish between a projection and a forecast. The view taken here is similar to that expressed in the introduction to (3) , where it is emphasized that a projection is a r~flection of assumptions made whereas a forecast is an unconditional statement about the future value of a variable. A projection is a conditional prediction, a forecast is an unconditional prediction. It is thus possible to construct exact tolerance limits of projection which are also conditional upon assumptions about values taken on by explanatory variables. With a forecast the explanatory variables must themselves be forecast, . . . generally with an unknown degree of error.
DESCRIPTION OF THE PROJECTION METHOD
Consumer demand theory considers an individual maximizing some function u(q) subject to a linear restraint pq =~, where q is a vector of quantities, p a corresponding price vector and~is the available income of the consumer.
This theory is well known, see (10) In practice the functional form must be assumed and the parameters estimated, .which introduces some error into the projections.
This theory strictly applies only to an individual consumer, but for empirical purposes it is often extended t.o an aggregate of consumers and has sometimes (see (4) and (12» been derived specifically with aggregate applications in view.
This approach is also taken in the present study, although here the applicability of the theory to the data used is tested, rather than being assumed without further justification.
It is assumed here that the demand functions are of the linear logarithmic type, such that n log q. = L given by E (ee'), is (...n. ~ IT). E is the expected value operator and IT is the unit matrix of or~er T.
The required estimate of P is obtained from mini-
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where C is the matrix A-l _ A-1R'(RA-1R')-lRA-l • It is clear that Rb = 0, as required.
It can be shown, see (13) p.538, that the covariance matrix of b is the matrix C above, thus
a result which is used to calculate standard errors for b, and is used later to obtain standard errors of projection.
But the above method requires a prior knowledge of J1 which is unlikely in practice.
If we are prepared to assume normality for e, the likelihood of the sample is a monotonic transformation of number of restrictions to be tested.
SOURCES OF INFORMATION
In choosing the degree of breakdown of commodity groups for proj ection .. purposes, points to consider are the purpose for which projections are required, the data available and the computational cost of producing the projections.
The data for the present study eire These groups are related to the published value of sales and price data as follows:
Value of store-type sales. IIgrocer" and lI o ther food and drink" IIfootwear ll and "other apparel"
"furniture and soft furnishings", household appliances.
"chemist","general department and variety" and "other".
"meat and fish II component of consumers: index.
"f~uits, vegetables and. eggs" aggregated with "othe.r foods" using weights 0.33 and 0.67 respectively.
"apparel" component of consumers' index.
IIhome furnishing" aggregated with "domestic supplies and services" using weights 0.64 and 0.36 respectively.
"other supplies" component.
The aggregation weights are proportional to the official weighting of these components in the overall index.
Volume of retail sales in each group (in constant prices, base 1955=1000) is obtained by dividing each value series by the appropriate price series.
Other variables used in the demand equations besides the above prices and volumes (or IIquantities") are income, population and a price index of all goods in the consumer$~ budget not included above.
The income figure used is private disposable income, for which annual figures are published in New Zealand Official
Yearbooks. These annual figures were interpolated to obtain estimates of quarterly income.
Estimated population figures at the end of each quarter for New Zealand are published in (9) and are 'averaged to give average quarterly population.
The price index of all other goods, or "other prices"
consists of all components of the consumers.l_ index, other than those of the five groups above, aggregated according to the official weights.
To impose linearized symmetry restrictions upon estimated elastici ties, it is necessary to know the s., or the reciprocal 
where the e .. are price elasticities and the E. income 1J 1 elasticities. ...n. = ..1l.. It is possible to calculate projection regions, see (5) , but this study is only interested in standard errors whence only the diagonal elements of the er~or matrices are relevant.
These diagonal elements are given below for all five items using both the no restriction and restriction estimation methods '" ,.
In all cases it is evident that the decrease in ZCZ as a result of applying restrictions is more than sufficient ""
to offset the increase in J1 , thus giving smaller standard errors (even without the degrees of freedom correction) .
The point projections (for December quarters) calculated from the estimated equations using appropriate X* vectors are also listed. 
DISCUSSION OF METHODS AND RESULTS
The projection method employed here can be usefully compared with alternative methods in a recent volume of contributions on similar topics (11) . The present study uses restrictions that are derived
approximately from a utility maXlmlzatl0n hypothesis. No additivity assumptions are made about the utility function and only invariant result,s are used, hence it should be possible to test for both utility maximization and additivity.
It has been previously shown that utility maximization is doubtful, but possible. Accepting utility maximization, we can use a result of Houthakkeris (6), to consider additivity.
Slightly modified, Houthakkeris equation 10 states that under direct additivity, the cross-price elasticities are proportional to the income elasticities or e'k/e'k = E./E,
Again, a rigorous test is outside the scope of this paper, but the estimated elasticities of the previous section seem to indicate that this result, and hence additivity, is unlikely, although doubtless it is possible.
Commenting on the numerical results of this paper, the low income elasticity for meat is perhaps unusual, but not This is probably due to the vaguer definition and data reconciliation of these two groups, and also to the fact that "ho'\lsehold operation" includes consumer durables, the demand for which can not be explained very well by a static utility 
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The errors are considered small enough for the model to be adequate for the projections (provisionally at least) and useful as a source of short-term forecasts. As relative prices can be expected to change very little over short periods it is evidently real disposable income per head and especially the seasonal effects that cause variation in retail sales in the short-term. As they are, the projections given provide a valuable addition to the present state of knowledge on the topic, both with regard to methods used and results obtained.
